


\<\\‘\§“§é\§<§\§ N ey

QaseendT \Sapead

L \CCRRIEAN

N

¥ + I UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 1 v A v
8 . :
8 .

WASHINGTON, D.C. 20460

, OFFICE OF
PREVENTION, PESTICIDES AND
JUL 14 1994 ; TOXIC SUBSTANCES

MEMORANDUM

SUBJECT: Linuron: Dietary Exposure Analysis in -Support of the
Reregistration Eligibility Decision , .

FROM: James P. KariyagkkbAéggh/ ﬂ~///
Dietary Risk Evailuat Section
' Science Analysis Branch ; Nrﬁﬁ)v
TO: John Redden, Chemical Manager for Linuron
Reregistration Section :
Chemical Coordination Branch

Action Requeste

Provide an estimate of exposure from acute and chronic
ingestion of linuron through .the diet, and compare ‘exposure to
toxicological reference points. :

Toxicological Endpoints

1. Chronic exposure: A Reference Dose of 0.008 mg/kg/day
was established by the Health Effects Division RfD/Peer Review
Committee based on a one-year feeding study in dogs in which a No
Observed Effect Level (NOEL) of 0.77 mg/kg/day was demonstrated
(memorandum, G.Z. Ghali to R. Taylor and L. Rossi, 1-3-94).
Hematological changes were observed at the next highest dose. An
uncertainty factor of 100 was used to account for inter-species
extrapolation and intra-species variability.

2. carcinogenicity: The Agency has determined that the
weight of evidence suggests that linuron’s carcinogenic potential
in humans is weak, and that linuron should not be regulated as a
carcinogen (Federal Register, 54(17):4072, 1-27-89).°

DRES noteé that in January, 1993 there was discussion of the
i ic ri ssociated with the impurity ___
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The Health Effects Division Metabolism Committee discussed
the possible significance of 3,4-dichloroaniline residues in
plants and animal tissues resultlng from treatment with linuron.
The Committee expressed concern that 3,4-DCA may be an oncogen in
light of the fact that p-chloroaniline is a gquantifiable oncogen.- -
Because of the low levels found, however, the Committee decided
that 3,4-DCA was not of regulatory concern "in connection with
the- reglstered use of linuron." (Memo, D. McNeilly to Metabolism
Committee Members, 11-17-93.)

3. Acute exposure: The Toxicology Endpoint Selection
Document for Linuron (M. Van Gemert, 3-14-84) specifies that a
NOEL of 25 mg/kg/day for developmental toxicity in rabbits should
be used for acute dietary analyses. :

Residues -

Anticipated Residues from the 1987 Special Review of Linuron
were used in the analysis of chronic exposure, as recommended by
Chemistry Branch -~ Reregistration Support (memorandum, D.
McNeilly to L. Rossi and E. Saito, 2-15-94). The specific values
were taken from J. Garbus’ memo of 6-1-87 to S. Saunders ("I.D.
No. 03506: Linuron: Reregistration and Speclal Review: Request
for Dietary Risk Assessment").

Information on percent of crop treated was supplied by the
Biological and Economic Analysis Division (table prepared by G.
Ali, December 1993, entitled "Typical Annual Usage (1992) and
Percentage of various U.S. Crops Treated with Linuron"). For
most crops, the estimate of percent crop treated is the same as N
or lower than the 1989 estimates provided by BEAD. However, no
estimates were supplied for "small grains" in the 1993 table,

. whereas the estimate was "< 1%" in 1989. In cases where no
estimates are supplied, DRES’ policy is to assume that 100% of
the crop is treated. Thus, the percent of crop treated value
used in the DRES run went from 1% to 100% for barley, oats, and
rye. DRES believes that this is likely to be an overestimate,
and that the acute (domestic) use on these crops may even be 0%
since there are no registered products for these uses. However,
in the absence of confirmation from BEAD, the default value of
100% was assumed. .

Although this DRES analysis uses Anticipated Residues and .
percent of crop treated where available, a separate part of the
analysis uses tolerances to estimate theoretical maximum
exposure. The Chemistry Chapter of the RED reassessed several
tolerances and suggested that they should be revoked (barley,
oats, rye, and popcorn) or that there were insufficient data to
support a tolerance (asparagus, sheep). In these cases, the DRES .
analysis used the existing tolerance rather than the reassessed
tolerance. The resulting Theoretical Maximum Residue .
Contribution is thus likely to be higher than what would be
expected if all of the tolerances suggested in the tolerance
reassessment were implemented. (It is possible, however, that a
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reassessed tolerance for asparagus and sheep could raise exposure
above what is estimated in the TMRC.)

For the acute dietary exposure analysis, tolerance values
were used. Anticipated residues for acute analysis were not
provided. Information on percent of crop treated was not used.

Proposed tolerances for lettuce, ginger, and taro; and

_ proposed tolerance revisions for potatoes and meat byproducts,
cited in the Chemistry Chapter of the RED, have apparently not
been reviewed by the Chemistry Branch yet and are not included .in
this DRES analysis. :

No residue levels for impurities were provided to DRES.

Results

Chronic exposure: Exposure to the general population over
the long term is expected to be approximately 0.000185 mg/kg
bodyweight/day, or 2% of the Reference Dose. Of the standard
subgroups routinely analyzed by the Dietary Risk Evaluation
System, the two subgroups with the highest exposures are non-
nursing infants less than 1 year old, with expected exposures of
0.000485 mg/kg/day (6% of the RfD), and children 1 through 6 -
years old, with expected exposures of 0.000343 mg/kg/day (4% of
the RfD). A ,

Acute exposure: High-end exposure to females 13 years of
age or older (DRES’ approximation of women of childbearing age)
on any given day is expected to be 0.015 mg/kg/day, or 1667 times
the NOEL for developmental toxicity. Mean exposure is expected
to be 0.00365 mg/kg/day, or more than 7400 times the NOEL for
developmental toxicity. Nearly 100% of women in this age group
eat at least one commodity which has a tolerance level for
linuron.

Discussion

Chronic exposure: Exposure is well below the RfD for the
general population and all subgroups routinely analyzed by the
Dietary Risk Evaluation System when Anticipated Residues and .
percent of crop treated estimates are used. Risk of effects from
chronic exposure appears to be minimal if all assumptions used in.
the analysis are accurate.

Acute exposure: The Margin of Exposure (the ratio between
the NOEL and expected exposure) is well above 100. The Agency
generally has little or no concern when the MOE is above 100 when-
the NOEL is from an animal study, as-it is in this case.

The estimate of acute exposure is likely to be an
overestimate inasmuch as it assumes that consumers will eat
tolerance levels of linuron residue on-all items simultaneously.



This is an unlikely occurrence, given that less than 100% of an
given crop is treated with linuron, and that residues are rarely
at tolerance level on all fields that are treated.’

carcinogenicity: It is not clear that all issues relating.
to the possibility of cancer from impurities have been resolved.
DRES notes that although 3,4-DCA appears not to be a concern, and
although the January 1993 estimate of upper-bound carcinogenic '
risk was very low (on the order of 10°; memo W.-Burnam to R.
Taylor, 1-15-93), the latter estimate was based only on the
presence of tetrachlorodibenzofuran and not on the possible
presence of nitrosamines. The possibility of nitrosamine
formation was raised by the Product Chemistry Chapter (included
in the 2-15-94 memo of D. McNeilly to L. Rossi and E. Saito),
page 9, footnote "e"). Some nitrosamines are carcinogenic.

cc: Caswell 528, CBRS, Tox 2, DRES.
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